In response to a high sodium (Na + ) intake, salt-sensitive in salt-resistant (؉55 ؎ 16.0 ml/min/1.73 m 2 ) and saltsensitive patients (؉22 ؎ 21.5 ml/min/1.73 m 2 ). patients with hypertension retain more Na + and manifest a greater rise in arterial pressure than salt-resistant This study has shown that salt-sensitive AfricanAmericans manifest different systemic and renal patients. Because there is limited information regarding the role of nitric oxide (NO) in salt-sensitivity we examhaemodynamic responses to L-arginine than salt-resistant patients and controls. The fall in mean blood pressined the effects of L-arginine (500 mg/kg, i.v. for 30 min) on mean arterial pressure and renal haemodynamics in ure following L-arginine was greater in salt-sensitive than in salt-resistant patients and controls, whereas the 21 hypertensive and five normotensive African-Americans. At the end of L-arginine infusion mean arterial increase in ERPF was reduced in salt-sensitive compared to salt-resistant and normal subjects. The data are pressure fell more in salt-sensitive (−11.5 ؎ 2.5) than in salt-resistant (؊3.7 ؎ 1.5 mm Hg) and control subjects in keeping with the notion that a defect in NO production may participate to the genesis of blood pressure sensi-(؊3.2 ؎ 3.8 mm Hg). At the end of L-arginine infusion effective renal plasma flow (ERPF) increased more tivity to salt. (P Ͻ 0.05) in controls (+108 ؎ 13.9 ml/min/1.73 m 2 ) than
Introduction
excretion of NO 2 and NO 3 and cyclic guanosine Patients with essential hypertension manifest varimonophosphate, 17 but did not affect the production able blood pressure (BP) responses to high dietary of NO in the hindquarter circulation. 18 In SR/Jr rats, salt (NaCl) intake and, accordingly, are classified as ingestion of high NaCl diet impairs the myogenic salt-sensitive and salt-resistant. 1, 2 Salt-sensitive response of renal afferent arterioles, 19 and the patients manifest a greater propensity to retain Na + dilation of large cerebral collateral arterioles in and an abnormal renal haemodynamic adaptation to response to cerebral occlusion. 20 In addition, high high NaCl intake. 3 These abnormalities have been dietary NaCl intake attenuates the flow-dependent attributed both to increased secretion of pressor horarteriolar dilation in the rat spinotrapezius muscle, mones and to decreased secretion of vasodilators.
an action in part mediated by endogenous NO. 21 In Some studies indicate that Na + retention and BP senall, these studies suggest that high NaCl intake may sitivity to NaCl load may be due to increased activity suppress NO activity in the peripheral resistance of the sympathetic nervous system, [4] [5] [6] [7] or to an abnorvessels. Exogenous L-arginine, the substrate for NO mal modulation of the renin-angiotensin-aldossynthase, decreased BP to normotensive levels in terone system and renal blood flow in response to Dahl/Rapp salt-sensitive rats, but it did not alter BP a high salt intake. 8 Other studies indicate that saltin spontaneously hypertensive rats, 22 ,23 nor alter sensitivity may be due to reduced production of peripheral vascular resistance in human subjects vasodilators such as dopamine, 9 kallikrein, 10-12 or with hypertension.
24 atrial natriuretic peptide.
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In humans with essential hypertension, there is Some evidence also points to a role for the endolimited information regarding the role of EDRF or thelial-derived relaxing factor-nitric oxide (EDRF-NO in BP sensitivity to dietary salt intake. In a pre-NO) in the regulation of systemic and renal haemovious study we showed that under the condition of dynamics, [14] [15] [16] as well as in the pathogenesis of saltlow Na + intake, plasma NO 2 + NO 3 levels were sensitivity. In normotensive rats, dietary salt loading higher in salt-sensitive and in salt-resistant AfricanAmerican patients than in control subjects. During a high Na + intake, plasma NO 2 + NO 3 decreased sig-deficit of NO production, but suggested that a high the first 6 days of the study all patients received 20 mEq/day of Na + , whereas during the following 6 NaCl intake may alter the endothelium-dependent adaptation of peripheral resistance vessels. In a days they received a dietary Na + intake of 250 mEq/day. The subjects were weighed daily at recent study, Higashi et al 25 studied the effects of Larginine on BP and renal haemodynamics and 8 am, after they had voided, and before eating breakfast. Twenty-four hour urine collections were observed that the increase in cGMP in response to Larginine was reduced by a high NaCl intake in saltobtained daily throughout the study for measurement of creatinine, sodium, and potassium. On the sensitive but not in salt-resistant patients. This is at variance with our previous study that showed a last day of each dietary Na ϩ regimen and after fasting overnight, the subjects assumed the recumbent similar decrease in NO 2 + NO 3 products in saltsensitive and in salt-resistant patients with essenposition between 7 and 8 am, and a venous catheter was inserted into a forearm. One hour later, BP and tial hypertension.
To investigate whether the salt-sensitivity of BP heart rate were measured and blood samples obtained for the determination of serum sodium, and the renal haemodynamic changes observed in salt-sensitive individuals are in part related to a potassium, creatinine, and haematocrit.
With the patient still in the supine position, glomdeficit of NO, we have examined the effect of L-arginine on systemic and renal haemodynamics in norerular filtration rate (GFR) and effective renal plasma flow (ERPF) were measured by inulin and paramotensive and hypertensive African-Americans.
aminohippurate (PAH) clearances. Loading doses of inulin (40 mg/kg body weight) and of PAH (4 mg/kg
Patients and methods
body weight) were given followed by a continuous infusion of these two compounds to maintain a Twenty-six African-Americans were included in the study. Twenty-one were hypertensive (18 male serum concentration of approximately 0.2 mg/ml and of 0.02 mg/ml, respectively. After 2 h of and three females) and five normotensive (all male). The age of salt-sensitive patients (45.8 ± 1.9 years) infusion, three separate measurements of inulin and PAH clearance were made 20 min apart. The renal was not different from the age of salt-resistant (44.5 ± 2.2 years) and normal subjects (42.6 ± 5.9 years).
haemodynamic measurements were performed during both a low and a high dietary salt intake. At the Body mass index was also not different among saltsensitive (26.7 ± 1.6 kg/m 2 ), salt-resistant (26.8 ± end of the high NaCl diet, after the baseline measurements of GFR and ERPF, L-arginine 1.5 kg/m 2 ) hypertensive subjects and normotensive controls (22.2 ± 1.4 kg/m 2 ). the duration of hyperten-(500 mg/kg) was administered i.v. over 30 min. Inulin and PAH infusion was continued throughout the sion was similar between salt-sensitive (6.2 ± 1.9 years) and salt-resistant (5.8 ± 2.6 years) hyperten-L-arginine infusion and for 3.5 more hours, thereafter. BP, heart rate, inulin and PAH clearances were sive patients. Patients with a history of myocardial infarction, congestive heart failure, stroke, creatinmeasured at baseline and at 30, 60, 120, 180 and 240 min after the infusion of L-arginine. The clearance ine clearance less than 80 ml/min, diabetes mellitus, or liver disease were excluded. Women with childrates of inulin and PAH were corrected to a body surface area of 1.73 m 2 . Filtration-fraction (FF) was bearing potential or on birth-control pills and patients known to abuse drugs or alcohol were also calculated by dividing GFR/ERPF × 100. BP was measured with an automatic recorder excluded. Patients were considered to be hypertensive if, during three subsequent clinic visits to the (Omega 1000 Invivo Research Laboratories, Inc, Tulsa, OK, USA). Each data point of BP is the mean Outpatient Clinic, had BP у140/90 mm Hg. Antihypertensive medications were discontinued at least 2 of at least three consecutive readings. Mean arterial pressure (MAP) was calculated as the sum of diasweeks prior to the study. A diagnosis of secondary hypertension was ruled-out by the presence of nortolic BP and one-third of pulse pressure. Sodium and potassium were determined by an Instrumenmal routine blood chemistry, urinalysis, and chest X-ray. When clinically indicated, we measured uritation Laboratory flame photometer (Lexington, MA, USA), and creatinine was measured by the Technary metanephrines to rule out a diagnosis of pheochromocytoma, plasma aldosterone to rule out nicon autoanalyser (Technicon Corp, Ardsley, NY, USA). primary aldosteronism, and performed a renal angiogram to exclude renovascular hypertension.
The statistical analysis of the data was performed by analysis of variance for comparison between Patients with secondary hypertension were excluded.
means, by ANOVA for repeated measures, and by the Fisher exact test for multiple comparisons. The studies were approved by the Research Committees of the Los Angeles County, University of Relationships between parameters were assessed using linear regression analysis. The data are Southern California Medical Centre. After the nature and purpose of the study were explained, and inforexpressed as means ± s.e.m. med consent obtained, all patients were admitted to the Clinical Research Centre of the Los Angeles
Results
County, University of Southern California Medical Centre. Throughout the study, the subjects ingested
The clinical characteristics of hypertensive and normotensive subjects during the varied dietary Na + the same basic diet containing constant amounts of protein (1.3 g/kg body weight), calories (30 kcal/kg intakes are detailed in Table 1 . Under the condition of low Na + intake, systolic, diastolic and mean body weight), calcium (800 mg/24 h), and potassium (80 mEq/day), while their Na + intake varied. During arterial pressure levels were not different between salt-sensitive and salt-resistant patients. Under the condition of high Na + intake, systolic (155 ± 7.4 mm Hg), diastolic (92.6 ± 2.7 mm Hg), and mean arterial pressure (113.8 ± 3.8 mm Hg) levels were significantly greater (P Ͻ 0.01) in salt-sensitive than in salt-resistant patients (138 ± 3.7, 85.7 ± 2.1 and 103.3 ± 2.4 mm Hg, respectively). The baseline GFR during a high Na + intake was 109 ± 5.7 ml/min/1.73 m 2 in salt-sensitive, 118 ± 7.4 ml/min/1.73 m 2 in saltresistant patients and 99 ± 10.3 ml/min/1.73 m 2 in normotensive healthy subjects. During the high NaCl intake the baseline ERPF was 580 ± 22.8 ml/min/1.73 m 2 in salt-sensitive, 559 ± 19.6 ml/min/1.73 m 2 in salt-resistant patients, and 580 ± 33.9 ml/min/1.73 m 2 , respectively in normotensive healthy subjects. 2.2 mm Hg) than in salt-resistant patients (−3.7 ± 1.5 mm Hg) and control subjects (−3.2 ± 3.8 mm Hg) ( Figure 1 , Table 2 ).
After 30 min of L-arginine infusion, ERPF increased more (P Ͻ 0.05) in controls (108 ± 13.9 ml/min/1.73 m 2 ) than in salt-resistant (+55 ± 16.0 ml/min/1.73 m 2 ) and in salt-sensitive patients (+22 ± 21.5 ml/min/1.73 m 2 ) (Figure 2 ). After the initial rise, ERPF progressively declined in the three groups, but the decrease was more pronounced in hypertensive patients than in normal individuals.
Discussion
This study has shown that salt-sensitive hypertensive African-Americans manifest different systemic and renal haemodynamic responses to L-arginine when compared to salt-resistant hypertensive patients and normotensive control subjects. The fall result of greater baseline BP in salt-sensitive than in salt-resistant individuals. response to decreased secretion of pressor hor-
